Samples of sediments and rocks collected at DSDP Sites 530 and 532 were analyzed for 44 major, minor, and trace elements for the following purposes: (1) to document the downhole variability in geochemistry within and between lithologic units; (2) to document trace-element enrichment, if any, in Cretaceous organic-carbon-rich black shales at Site 530; (3) to document trace-element enrichment, if any, in Neogene organic-carbon-rich sediments at Site 532; (4) to document trace-element enrichment, if any, in red claystone above basalt basement at Site 530 that might be attributed to hydrothermal activity or weathering of basalt. Results of the geochemical analyses showed that there are no significant enrichments of elements in the organic-carbon-rich sediments at Site 532, but a number of elements, notably Cd, Co, Cr, Cu, Mo, Ni, Pb, V, and Zn, are enriched in the Cretaceous black shales. These elements have different concentration gradients within the black-shale section, however, which suggests that there was differential mobility of trace elements during diagenesis of interbedded more-oxidized and less-oxidized sediments. There is little or no enrichment of elements from hydrothermal activity in the red claystone immediately overlying basalt basement at Site 530, but slight enrichments of several elements in the lowest meter of sediment may be related to subsea weathering of basalt.
INTRODUCTION
Three hundred forty-eight samples were collected for inorganic geochemical analyses at Deep Sea Drilling Project (DSDP) Sites 530 (Holes 53OA and 53OB) and 532 (Holes 532 and 532B) (Fig. 1) . The samples were collected with the following purposes in mind: 1) At least one sample was collected from each 9.5-m core, whenever possible, to document the general geochemical variability between and within lithologic units at each of the two sites;
2) Sixty-seven samples of red and green claystone and of black shale were collected from lithologic Unit 8 in Hole 53OA in order to examine geochemical differences among these three distinctly colored lithologies that might provide clues as to the mechanism of enrichment of certain trace elements in black shales;
3) Eleven samples of red claystone in an interval of 180 cm above basalt basement in Hole 53OA were collected to determine if there was enrichment in any elements that might be attributed to hydrothermal activity or weathering of basalt; 4) Thirty-two samples of light-colored sediment and 27 samples of dark-colored sediment were collected from color cycles in Holes 532 and 532B to determine if there were any geochemical differences that might be used to determine the origin of these cycles.
METHODS
The 348 samples were air-dried and ground to pass a 100-mesh (149 µm) sieve. Thirty-one of the 348 samples were chosen at random for duplicate analyses; all 379 analytical samples (348 samples plus 31 duplicates) were submitted to the analytical laboratories of the U.S. Geological Survey. The samples were analyzed for 10 major and minor elements by X-ray fluorescence spectrometry (XRF; Taggart et al., 1980) , and 44 major, minor, and trace elements by inductioncoupled, argon-plasma emission spectrometry (ICP; Floyd et al., 1980) . Six elements (Al, Fe, Mg, Ca, Na, and Ti) were analyzed by both XRF and ICP. Means and standard deviations for analyses of these six elements by both methods are given in Table 1 . The following elements (and their lower detection limits in parts per million) were looked for by ICP but not detected: Ag (20) , Au (20) , Bi (100), W (50), Ta (50), Pr (50), Sm (30), Eu (10), Gd (10), Tb (100), Ho (10), and Er (10).
Because the samples were air dried, the analytical results for sodium include some sodium that was present in interstitial seawater. Concentrations of Na in samples from hydraulic piston cores (HPC) in Holes 53OB, 532, and 532B were corrected for interstitial seawater-Na by using measured water contents and wet-bulk densities (see Physical Properties sections of the site summeries, this volume) and assuming that this interstitial water was normal seawater with a sodium-ion concentration of 10.566 mg/ml. We felt confident in applying this correction to the HPC samples because they are less than 6 m.y. old and have undergone little diagenesis and compaction. We did not feel confident, however, in applying this correction to the rotary-core samples (Hole 53OA) because of the highly variable lithology and degree of diagenesis. The maximum interstitial-seawater-sodium in the HPC samples was about 30% of the total sodium. The sodium results for Hole 53OA in Table 2 should therefore be used with caution because they contain variable proportions of interstitial seawater-Na.
Results of analyses for Holes 53OA, 53OB, and 532 plus 532B are given in Tables 2, 3, 
RESULTS

Site 530
Hole 53OA was rotary drilled from 125 to 1103 m sub-bottom, ending in 4 cm of highly altered basalt. The top 180 m of sediment at Site 530 was recovered by HPC in Hole 53OB.
The contact between altered basalt and the oldest sedimentary unit at Site 530, lithologic Unit 8 (Fig. 2) , contains a system of dendritic veinlets of calcite that extend about 5 cm into red claystone of Unit 8 (Site 530, this volume). A 180-cm interval of red claystone immediate- ly overlying basalt was sampled at intervals of about 20 cm to determine if the claystone had been enriched in any elements by hydrothermal solutions or from alteration of the basalt. Results of these analyses are discussed in a later section. Unit 8 consists of 163 m of interbedded red and green claystone and black shale. Individual beds range in thickness from less than 1 cm to several decimeters. Black shale beds comprise about half of the section in Cores 97 and 98 but are minor throughout the rest of the unit (Site 530, this volume). Figure 2 shows that concentrations of most elements are relatively high in Unit 8. Some elements, especially Si, Al, K, B, Se, Zr, Y, and La, are mostly associated with clay minerals, and their concentrations are high because the clay has not been diluted with CaCO 3 . Concentrations of these elements also are high in lithologic Unit 3, which also is clay rich and contains even less CaCO 3 . Most of the other elements that have high concentrations in Unit 8, especially Co, Cr, Cu, Mo, Ni, Pb, V, and Zn, are concentrated in the black-shale beds relative to the green and red claystone beds (see discussion in a later section and Dean, Arthur, and Stow, this volume) . Three other elements, Ba, Fe, and Mn, probably are concentrated in Unit 8 because of unusual diagenetic redox conditions within a sequence of interbedded reduced and oxidized sediments.
Lithologic Unit 7 consists of 109 m of red claystone with interbeds of green, red, and purple siltstone and claystone in numerous repeated turbidite sequences (Stow and Dean, and Stow and Miller, this volume) . The red claystone of Unit 7 is similar to red claystone that is the dominant lithology of Unit 8 but contains more carbonate, more turbidite sand, and no black shale beds. Concentrations of most elements in Unit 7 are relative low because of dilution by carbonate and coarse-clastic material and lack of black shale. This is emphasized for many elements in Figure 2 because Unit 7 is between two lithologic units with high concentrations of many elements (for example, see plots for Cr and Cu in Fig. 2 ).
Lithologic Unit 6 consists of a 41-m sequence of thick, carbonate-cemented, volcanogenic, sandstone turbidites. These coarse turbidites are upper-fan channel sandstones that are the culmination of a coarseningupward deep-sea fan sequence which began with finegrained, distal mud turbidites of Unit 8 (Stow and Dean, this volume). The volcanic rock fragments in these turbidites contain particularly high concentrations of Al, Fe, Mg, Na, Ti, P, Co, Cu, Cr, Zr, and Se (Fig. 2) . Summary statistics for 9 samples of sandstone from Unit 6 are given in Table 5 .
Lithologic Units 4 and 5 are highly heterogeneous and consist of interbedded mudstone, marlstone, sandstone, and clastic limestone, mostly deposited by turbidity currents in fan lobes and channels (see Stow, this volume). The highly variable lithologies of these units are indicated by the extreme variation in concentrations of major elements and many trace elements (Fig. 2) .
The Cretaceous/Tertiary boundary occurs near the base of Unit 4 in Core 50, Section 2 at about 592.5 m.
The paleontologic boundary was chosen at 592.2 m subbottom and the paleomagnetic boundary was chosen at about 592.6 m (Site 530, this volume). Most of the Upper Cretaceous-lower Tertiary section at Site 530 consists of interbedded red and green claystones and marlstones with occasional limestone beds. One limestone at 592.28 to 592.38 m contains high concentrations of many elements on a carbonate-free basis (Dean et al., this volume) . Some elements (e.g., Mg, Mn, Sr, and B) probably are derived mostly from carbonate minerals, but other elements (e.g., V, Zr, Zn, Se, Co, Pb, Er, Nd, Sm, and Y) probably are not carbonate-related. There is a slight iridium anomaly between about 592.4 and 592.5 m in red claystone just below the limestone bed (Dean et al., this volume) .
Lithologic Unit 3 consists of 190 m of red and green muds that differ little in composition, in marked contrast to the inhomogeneous lithologies of underlying Units 4 and 5. Most of the unit contains no carbonate minerals. The compositional homogeneity and lack of diluting carbonate minerals is indicated in Figure 2 by the small amount of variation in concentrations of most major and trace elements. Concentrations of some elements, however, particularly Fe, K, B, Cr, Li, Se, Zr, Y, and La, are relatively high and variable within Unit 3, and this undoubtedly reflects variations in amount and/ or composition of clay.
Units 1 and 2 consist of debris-flow deposits interbedded with background pelagic sediment that contains varying mixtures of siliceous biogenic debris, calcareous biogenic debris, and nonbiogenic material (mostly clay; Fig. 3 ). Geochemical differences between Unit 2 and Unit 1, and within Unit 1, result primarily from variations in relative proportions of these three sediment components (Fig. 3) ; Subunit la and Unit 2 contain more-or-less equal mixtures of all three components, whereas Subunit lb contains abundant siliceous biogenic debris (mostly diatoms). Element associations for each of the three sediment components are discussed below for the same components at Site 532.
Site 532
The three lithologic Subunits, la, lb, and lc, recovered at Site 532 on Walvis Ridge are approximately equivalent to lithologic Units la, lb, and 2, respectively, from Site 530, and, like the Site 530 units, differ mainly in the relative proportions of the same three sediment components, namely siliceous biogenic debris, calcareous biogenic debris, and nonbiogenic material (Fig. 4) .
The most noticeable characteristic of the entire sediment section recovered at Site 532 is cyclic dark and light color variations (Site 532 and Gardner et al., both this volume). The organic geochemistry of these cycles is discussed by Meyers, Brassell, and Hue (this volume) . Inorganic geochemical similarities and differences between light and dark parts of these cycles are discussed in a later section.
The peaks in amount of siliceous biogenic debris at both sites occur in the upper Pliocene to lower Pleistocene parts of the section and apparently correspond to the most intense period of upwelling associated with the development of the Benguela Current system (Gardner et al., this volume) . The fact that concentrations of SiO 2 at both Site 530 and 532 show maxima that correspond to maxima in the curves for siliceous biogenic debris obtained independently from smear-slide estimates suggests that much of the SiO 2 is biogenic. For both sites we fractionated total SiO 2 into biogenic SiO 2 and nonbiogenic SiO 2 by using the SiO 2 : A1 2 O 3 ratio. The plot of SiO 2 : A1 2 O 3 in Figure 4 shows that there is a baseline low value of about 3.3 in those parts of the section at 532 that do not contain any detectable biogenic SiO 2 in smear slides. We therefore assumed that a value of 3.3 was indicative of nonbiogenic aluminosilicate minerals that were deposited at both sites. Nonbiogenic SiO 2 was then calculated according to the equation:
Nonbiogenic SiO 2 = (% A1 2 O 3 ) × 3.3. Biogenic SiO was calculated according to the equation:
Biogenic SiO 2 = (total SiO 2 ) -(nonbiogenic SiO 2 ). Downhole plots of biogenic and nonbiogenic SiO 2 calculated for Hole 530B and Holes 532 and 532B are shown in Figures 5 and 6 respectively. The calculated curves for biogenic SiO 2 show the same trends as the curves for siliceous biogenic debris from smear-slide estimates. However, we feel that the values calculated from SiO 2 and A1 2 O 3 analyses are more realistic measures, particularly of weight percent biogenic silica, because smear-slide data are volume estimates that are semiquantitative at best and usually tend to overestimate percentages of siliceous biogenic fragments which are large and porous.
We ran a Q-mode factor analysis of the element-concentration data for Site 532, including biogenic and nonbiogenic SiO 2 , in order to see if there were groups of samples based on geochemistry that corresponded with variations in the relative proportions of the three main sediment components. The computer program used for the analysis was a modified version of the CABFAC program described by Klovan ad Miesch (1976) . The results of this analysis showed that most elements were associated with the nonbiogenic fraction. This association was particularly evident for Fe, K, Ti, Cr, Cu, V, Zn, Li, Ni, Na, B, Se, and Y in order of decreasing degee of association with the nonbiogenic fraction. The association of elements with the clastic fraction is illustrated in Figure 4 by the maxima for concentrations of many elements between about 100 and 140 m, which corresponds <20  <20  <20  <20  <20   <20  <20  <20   <20  <20  <20  <20  <20   <20  <20  <20  <20   <20  <20  <20  <20  <20   <20  <20  <20   <20  <20  <20  <20   <20  <20  <20  <20   <20  <20  <20  <20  <20   180  290  140   150  250   120  100  110  140  130   200  180  200  170  160   160  140  40  120  320   120  100  340  130  100  240  240  90  260  260   150  110  120  130   120  120   280  <20   650  600  610  830  710   630  490 to a maximum of nonbiogenic material. As expected, the only element associated with the calcareous biogenic component was strontium. Only two elements, Mo and Ba, were associated with the siliceous biogenic component. This latter association is indicated by the fact that concentrations of both Mo and Ba about double in the part of the section rich in siliceous biogenic debris (Fig.  4 ). This increase in Ba and particularly Mo also is evident in the siliceous part of the section in Hole 530B (Fig. 3) . Brongersma-Sanders et al. (1980) reported an association of barium in diatom-rich shelf sediments off Southwest Africa just to the east of Site 532. The element plots for Hole 53OA (Fig. 2) shale from lithologic Unit 8 are given in Table 6 and plotted in Figure 7 . These samples are indicated in Table  2 by "r" (red), "g" (green), and "b" (black) following the interval designations for samples. Carbonate-free concentrations of each element were calculated by dividing the bulk concentration, in percent or parts per million, by the fraction of noncarbonate material. For example, if a sample contains 25 % CaCO 3 (noncarbonate fraction = 0.75) and 90 ppm Cu, then the carbonatefree concentration of Cu is 90/0.75 = 120 ppm. For purposes of this calculation, percent CaCO 3 was determined by the total-Ca (XRF) analysis. Figure 8 is a plot of CaCO 3 determined by the total-Ca method and by the shipboard carbonate-bomb method in 121 samples that either were splits of the same sample or were collected in close proximity within relatively homogeneous lithologies. Figure 8 shows that there is good agreement between the two methods.
It is apparent from Table 6 and Figure 7 that concentrations of Co, Cr, Cu, Mo, Ni, V, and Zn are considerably higher in black-shale than in either red or green claystone. The enrichment of certain trace elementsespecially Cu, Zn, Mo, V, Ni, and Cr-in sediments and rocks enriched in organic matter has been reported by many investigators (e.g., Wedepohl, 1964 and Brongersma-Sanders, 1965; Calvert and Price, 1970; Vine and Tourtelot, 1969 and 1970; Volkov and Fomina, 1974; Lange et al., 1978; Brongersma-Sanders, et al., 1980; Dean and Gardner, 1982) . Comparison of concentrations of elements in other modern and ancient organic-carbon-rich sediments is discussed by Dean, Arthur, and Stow (this volume). The association of high trace-element concentrations with organic matter may be the result of concentration of these elements by organisms (bioconcentration), or by chemical sorption and precipitation. Marine plankton are known to concentrate trace elements, especially Pb, Ni, Cu, Zn, Mn, and Fe (Vinogradov, 1953; Goldberg, 1957; Boyle and Lynch, 1968; Martin and Knauer, 1973; Chester et al., 1978; Leinen and Stakes, 1979) , and this suggests that bioconcentration may be an important mechanism for incorporation of certain trace elements in marine sediments rich in organic matter. The great effectiveness of adsorption of trace metals by clay minerals and organic matter, and coprecipitation of trace metals, paticularly as sulfide minerals suggest that these processes also may play an important role in the removal of trace metals from seawater (Tourtelot, 1964 and Holland, 1979) . Unfortunately, it is not possible to separate the effects of bioconcentration and chemical processes, especially in anoxic, organic-carbon-rich strata.
If thin beds of black shale are interstratified with other lithologies, these beds may become sinks for elements mobilized and transported in pore waters during compaction (Berner, 1969; 1975) . We believe that our data (Table 2; Fig. 2 ) illustrate the importance of interbedded more-reduced and less-reduced strata on the migration and accumulation of trace elements, and on the relative mobility of different elements under reducing conditions. In Figure 9 we have plotted carbonatefree concentrations of Fe 2 O 3 , Fe:Al, MnO, Ba, Co, Ni, Pb, Cr, Cu, Cd, Mo, V, and Zn in black-shale samples along with histograms of percent black-shale beds and mass accumulation rate (MAR) of organic carbon in each core for Cores 86 through 105. Except for Mn, the elements plotted in Figure 9 are mostly concentrated in a zone between about 950 and 1050 m sub-bottom within Unit 8. Maximum concentrations are not all at the same depth, and this suggests that some elements may have been more mobile than others during diagenesis. Another possibility to explain systematic differences in element composition of black-shale beds through time is that the chemical composition of the organic matter that accumulated in the black shale beds changed with time, but this is unlikely; organic geochemical analyses do not indicate that there are any systematic long-term changes in amount or composition of organic matter in blackshale beds from bottom to top of Unit 8 (see Brassell et al., and Meyers, Brassell, and Hue, both this volume). Manganese is the only element that is enriched in rocks below the black-shale maximum (Cores 97 to 98; 1026 to 1044 m). Figure 7 and Table 6 show that the concentration of manganese is significantly enriched in red and green claystone beds relative to black shale beds. Wedepohl (1964) and Vine and Tourtelot (1970) also noted that concentrations of manganese typically are lower in shales containing little organic matter. Some anoxic sediments may be relatively enriched in manganese due to local precipitation of Mn-rich carbonate phases (for example, Suess, 1979 and Pederson and Price, 1982) . That the few high manganese concentrations in black-shale beds at Site 530 probably are associated with carbonates is indicated by a high positive correlation between concentrations of Mn and Ca (r = 0.85). The carbonate content of the black shales is highest in the lower part of the section (Fig. 2) which explains the higher concentration of manganese there. Any manganese that was not coprecipitated with carbonate quickly diffused out of the reduced sediment. For the same reason, manganese also is concentrated in red and green claystone at the contact between Unit 8 and the overlying red claystone of Unit 7 (Fig. 2) .
The concentrations of Fe 2 O 3 and Ba are not significantly higher in black, green, or red lithologies relative to each other, but they are higher in all three differentcolored lithologies above the black-shale maximum than in any lithology below the black-shale maximum, or in any other lithology in Hole 530A. This difference is greatest for barium, which is as much as an order of magnitude higher in the upper part of the section (Fig.  9 ). Barium probably also was concentrated in organic matter but diffused out of the black shale beds and became concentrated, probably as barite, in the upper part of Unit 8, with a maximum concentration about 60 m above the black-shale maximum. Diagenetic concentrations of barium as barite in association with organiccarbon-rich strata have been described from many DSDP sites (see review by Dean and Schreiber, 1978) .
Of the remaining trace elements that are enriched in Unit 8 (Fig. 9) , Cd, Zn, V, Mo, and Cu have maximum concentrations that correspond to the black-shale maximum in Cores 97 and 98, indicating that they have not migrated far from their organic source. These elements also are among the ones most commonly reported to be concentrated in black shales from other areas. Concentrations of these elements are highly correlated with each other (r > 0.85 for Cd, Zn, V, and Mo; (r > 0.65 for Cu). Concentrations of Cr and Cu have maxima that correspond to the black shale maximum (Fig. 9 ), but also have maxima in the upper part of Unit 8 where black shale beds comprise less than 10% of the section. These second maxima above and about the same magnitude as the maxima for Cores 97 and 98 suggest that Cu and Cr may have been more mobile during diagenesis than Cd, Zn, V, or Mo. Maximum concentrations of Co, Ni, and Pb do not correspond to the black-shale maximum, and this suggests that these elements were among the most mobile during diagenesis and less affected by solubility, diffusion, and sulfide scavenging.
Geochemistry of Red Claystone above Basalt, Hole 530A
Sediments enriched in certain trace elements (especially Fe, Mn, B, Ba, As, Cd, V, Cu, Ni, Co, Cr, and Zn) by hydrothermal solutions have been reported in association with active crustal-spreading centers such as the East Pacific Rise and Galapagos Rift Boström, 1970; Dymond et al., 1973; Sayles and Bischoff, 1973; Sayles et al., 1975; Heath and Dymond, 1977; Corliss et al., 1979; Edmond et al., 1979; Spiess et al., 1980) , and the Mid-Atlantic Ridge (Horwitz and Cronan, 1976; Rona, 1976; Rona et al., 1976; Varentsov, 1979) . Enrichment of elements by hydrothermal solutions in sediments not associated with active spreading centers has been reported from the Philippine Basin (Bonatti et al., 1979) and in the northeast-Pacific manganese-nodule province (Bischoff and Rosenbauer, 1977) . Because of the close proximity of Site 530 to the volcanically constructed Walvis Ridge, we thought that the oldest strata at that site also may be enriched in certain elements by hydrothermal activity. In order to test for hydrothermal enrichment, we collected 11 samples of red claystone of Cenomanian age from lithologic Unit 8 over a stratigraphic interval of 180 cm above basalt basement in Hole 53OA.
Summary statistics of element concentrations in the 11 red claystone samples are given in Table 7 , and plotted versus depth in Figure 10 . The average concentration of each element in 12 samples of red claystone in lithologic Unit 8 (Table 6) , not including the 11 samples within the 180-cm interval above basement, is shown by an arrow on the plot of that element in Figure 10 . Figure  10 shows that concentrations of many elements tend to increase below about 1101 m, but few elements are enriched significantly relative to their concentrations in average red claystone in lithologic Unit 8 (arrows in Fig.  10 ). Certainly there are no large enrichments in any elements such as Fe, Mn, Ba, and B that are characteristic of sediments and rocks altered by hydrothermal solutions Heath and Dymond, 1977; Bischoff and Rosenbauer, 1977) .
Another way of detecting an influence by hydrothermal solutions is to examine the relative proportions of certain diagnostic hydrothermal-and nonhydrothermalindicator elements. Figure 11 shows the relative proportions of Al, Fe, and Mn in the basal red claystone samples from Hole 53OA. Fields showing the relative proportions of these elements in surface sediment from the South Atlantic Ocean (Boström et al., 1972) , and in Pacific pelagic sediment, Bauer Basin sediment, and East Pacific Rise sediment (Bischoff and Rosenbauer, 1977) also are plotted in Figure 11 for comparison. The composition of red claystone above basalt in Hole 53OA is slightly enriched in iron relative to South Atlantic surface sediment and Pacific pelagic sediment, but different from metalliferous, hydrothermal-enriched sediment from either the Bauer Deep or the East Pacific Rise.
The curves in Figure 12 were used by Boström (1970) to illustrate mixing of metalliferous sediments from the East Pacific Rise with either average oceanic basalt or average continental crust. Figures 11 and 12 show that the red claystone from Hole 5 30A and South Atlantic surface sediment are enriched in Al and depleted in Fe and Mn relative to metalliferous sediment from the East Pacific Rise.
All of the above considerations of the geochemistry of the strata above basalt at Site 530 indicate that there has been little or no enrichment of elements from metal- liferous, hydrothermal solutions. Slight increases in concentrations of several elements (e.g., Fe and Mg) and in the Fe:Al ratio in the first meter of section above basalt (below about 1101m sub-bottom), may be the result of leaching of basalt by seawater as proposed by Bertine (1974) . Such leaching probably was not very extensive and resulted only in minor enrichment of a few elements for a short distance above the contact. Lack of enrichment of Mn, B, Ba, Zn, Cu, Ni, Co, Cr, and other hydrothermal "indicator" elements suggests that introduction of metals by hydrothermal solutions venting at the seafloor was unlikely. 
Geochemistry of Color Cycles at Site 532
The entire section recovered at Site 532 is characterized by distinct dark-light color cycles. Preliminary shipboard descriptions of the section at Site 532 noted cycles of dark-and light-colored sediment that contain abrupt changes in abundances of foraminifers and diatoms (Site 532, this volume), but these changes in microfossil abundance are not systematic within the color cycles. The concentration of CaCO 3 , however, does change systematically within individual color cycles and is highest in the lighest-colored part of a cycle. Average periodicities of the color and CaCO 3 cycles are about 40,000 years (Gardner et al., this volume) . The dark parts of . Lithologic summary, ages, paleomagnetics, percentages of total nonbiogenic, calcareous biogenic, and siliceous biogenic components in sediment, and plots of concentrations of majorelement oxides (in percent) and trace elements (in parts per million, ppm) in samples from Hole 53OB. Duplicate analyses are indicated by two points plotted as "x" at the same depth. Curves for percentages of sediment components were obtained by smoothing smear-slide data (see site summaries) using a seven-point weighted moving average. Concentrations of Na 2 O have been corrected for interstitial seawater sodium (swc; see text for method of correction). Figure 4 . Lithologic summary, ages, percentages of total nonbiogenic, calcareous biogenic, and siliceous biogenic components in sediment, and plots of concentrations of major-element oxides (in percent) and trace elements (in parts per million, ppm) in samples from Holes 532 and 532B. Duplicate analyses are indicated by two points plotted as "x" at the same depth. Curves for percentages of sediment components were obtained by smoothing smear-slide data (see site summaries) using a seven-point weighted moving average. Concentrations of Na 2 O have been corrected for interstitial seawater sodium (swc; see text for method of correction). cycles contain higher concentrations of clay and usually contain higher concentrations of organic carbon (Site 532, Meyers, Brassell, and Hue, and Gardner et al., all this volume). Gardner et al. (this volume) concluded that the dark beds of the dark-light cycles were not the result of carbonate dissolution, but rather some complex combination of influx of terrigenous clastic material and production of biogenic silica in response to fluctuations in global climate. Because the dark parts of the cycles tend to be enriched in organic carbon relative to the light parts, we reasoned that there might be geochemical differences between the dark and light beds similar to differences observed between interbedded organic-carbon-rich and organic-carbon-poor Cretaceous strata at Site 530 (see discussion above), and elsewhere (Dean and Gardner, 1982). Ranges and geometric mean concentrations on a carbonate-free basis of trace elements and major-element oxides in 32 samples of light-colored sediment and 27 samples of dark-colored sediment from color cycles at Site 532 are given in Table 8 and plotted in Figure 13 . In general, these results show that there are no major geochemical differences between dark and light sediment. The dark beds tend to be slightly enriched in several of the elements mentioned above as being enriched in Cretaceous black shales, particularly Cr, Cu, Ni, V, and Zn (Fig. 13 ), but these differences are not statistically significant and certainly are not so distinct as between the organic-carbon-rich and organic-carbon-poor Cretaceous strata (Fig. 7) . CONCLUSIONS 1. There has been little or no enrichment of elements from hydrothermal solutions in the red claystone overlying basalt basement at Site 530. Slight enrichments of Figure 6 . Plots of percent diatoms, percent biogenic SiO 2 , and percent nonbiogenic SiO 2 in sediment from Holes 532 and 532B.
several elements, particularly Fe and Mg in the first meter of sediment above basalt, may be the result of leaching of basalt by seawater. 2. Black-shale beds of Albian to Coniacian age at Site 530 are enriched in Cd, Co, Cr, Cu, Mo, V, and Zn relative to interbedded red and green claystones. These elements do not, however, all have maximum concentrations in the same black shale beds, but rather have different vertical concentration gradients within lithologic Unit 8, which suggests that certain elements were more mobile than others. These gradients further suggest that Co, Ni, and Pb were most mobile, and that Cd, Zn, Mo, and V were the least mobile during diagenesis of interbedded more-reduced and less-reduced sediments.
3. Volcanogenic sandstone turbidites of Campanian age at Site 530 contain particularly high concentrations of Al, Fe, Mg, Na, Ti, P, Co, Cu, Cr, Zr, and Se. Symbols are plotted at the geometric mean carbonate-free concentration for each element (Table 6) . Bars indicate observed range of concentration for each element (Table 6) . A dash at the lower end of a bar indicates that the lowest concentration of that element was below the detection limit of the instrumental method used.
erals. Concentrations are high because the clay is not diluted by either siliceous or carbonate biogenic debris. 5. Upper Pliocene to lower Pleistocene sediments at both Sites 530 and 532 contain relatively high concentrations of biogenic silica (up to 20 wt.% and 30 wt.%, respectively) that accumulated during the period of maximum upwelling and diatom productivity of the Benguela-Current upwelling system. 6. The Plio-Pleistocene sediments at Sites 530 and 532 are essentially a three-component system of biogenic silica, biogenic calcite, and nonbiogenic material (mostly clay). Most major and trace elements reside in the nonbiogenic fraction. Only Sr is associated with the carbonate fraction, and only Ba and Mo are associated with the siliceous biogenic fraction.
7. The distinct dark-and-light color cycles that persist throughout the Miocene to Holocene section at Site 532 are essentially cycles of carbonate dilution by detrital clastic material and (or) biogenic silica. The dark parts of the cycles tend to be enriched in organic carbon, but there are no distinct enrichments of trace elements in the dark beds comparable to the differences observed between organic-carbon-rich and organic-carbon-poor Cretaceous strata at Site 530 and elsewhere. Note: The minimum and maximum observed concentrations are given as Min. and Max., respectively. The geometric mean and geometric deviation are given as GM and GD, respectively. N is the total number of samples that contained measurable concentrations greater than the lower detection limit for that element or oxide. Dashes under columns for GM and GD indicate that GM and GD were not calculated because some samples were below the detection limit for that element (indicated by less-than, <, symbol in Min. column). Note: The minimum and maximum observed concentrations are given as Min. and Max., respectively, the geometric mean and geometric deviation are given as GM and GD, respectively.
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TiO, Note: The minimum and maximum observed concentrations are given as Min. and Max., respectively. The geometric mean and geometric deviation are given as GM and GD, respectively. N is the total number of samples that contained measurable concentrations greater than the lower detection limit for that element or oxide.
Parts per million 100 1,000 10,000 100,000 (Table 8) . Bars indicate observed ranges of element concentrations (Table 8) . A dash at the lower end of a bar indicates that the lowest concentration of the element was below the lower detection limit of the instrumental method used.
